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(54} Apparatus for fluidised beds 

(57) A fluidised bed combuster 
comprises a container 10 for 
particulate material 12 which lies 
over a porous base 1 1 through 
which air can flow from a supply 
passage 14 and a chamber 13. A 
classifier outlet has an opening 18 in 
a zone of the base 1 1 towards which 
surrounding material tends to move 
as a result of increased circulation of 
the particulate material 1 2 tn that 
zone. The increased circulation may 
be provided by increasing the air 
pressure in a part of the chamber 13 
adjacent that zone or by inclining the 
base 1 1 to the horizontal. 
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FIG. I. 



The drawing(s) originally filed was/were informal and the print here reproduced is taken from a later filed format copy. 
^Mcnonin. oiqoi«/i^ T ^ ^^^"9 Within the .penod prescribed by Rule 25(1) of the Patents Rules 1982. 
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SPECIFICATION 

Apparatus for fluidised beds 



. 5 This invention relates to apparatus for provid- 
ing a fluidised bed, tliat is to a bed of par- 
ticles which can be fluidised by a gas admit- 
ted to the base of the bed and In which phy- 
sical or chemical reaction occurs in elements 
10 supported by the bed. In particular the inven- 
tion relates to apparatus in which solid fuel 
masses are supported in the bed for combus- 
tion. 

In such apparatus problems arise from col- 
15 lection at the bottom of the bed of solid resi- 
dues which may be present in the reactants or 
arise from the reaction process. Particularly, In 
known fluidised bed combustors the incom- 
bustible residues of a solid fuel supply must 
20 be kept to relatively small sizes, of the order 
of 120 mm^. It is also necessary that such 
residues shall be continuously removable from 
the bed without interruption of its operation, if 
relatively larger pieces of incombustible ma- 
25 terial, of the order of 8000 mm^ or larger can 
be removed from the bed this will have the 
effect that a fluidised bed combustor could 
work satisfactorily with solid fuel having a lar- 
ger percentage, e.g. 20-30%, of incombusti- 
30 ble material than has hitherto been considered 
acceptable, and without pre-crushing that fuel 
to the small pieces previously required. 

It is an object of the invention to provide a 
fluidised bed apparatus in which the foregoing 
35 problems are substantially overcome. 

According to the ihv^eritibh an apparatus 
operable to provide a fluidised bed comprises 
a container, a mass of particulate material 
with said container, a base through which a 
40 fluidising gas flow can be introduced into said 
material, means for effecting a local increase 
in the rate of circulation of said material at a 
zone thereof adjacent said base, and a classi- 
fier outlet at a location in said base portion 
45 adjacent said zone. 

In a particular embodiment said means for 
effecting said circulation increase comprises at 
least a portion of said base inclined to the 
horizontal. 

50 In a further particular embodiment said clas- 
sifier outlet is located adjacent the highest 
part of said base portion. 

In an alternative embodiment said means for 
effecting circulation increase comprises means 

55 for providing a higher gas flow through said 
base into said zone of the material than into 
the remainder of said material. 

Examples of the invention as applied to a 
fluidised bed combustor will now be described 

60 by way of example and with reference to the 
accompanying drawings in which: — 

Figure 7 is a diagram of a fluidised bed 
combustor having a base ineiined to the hori- 
zontal, and 

65 Figure 2 is a diagram of a fluidised bed 



combustor having means for providing differ- 
ing gas flows to different locations of its 
base. 

Fig. 1 shows a container 10 having a base 
70 plate 1 1 which is inclined to the horizontal, A 
bed 12 of refractory particulate material, for 
example sand, is supported on the base plate 
1 1 which is perforated to allow flow of pres- 
surised air from a lower chamber 13 of the 
75 container into the bed 12, to effect fluidisation 
thereof. Pressurised air Is introduced into the 
chamber 13 through a supply passage 14. A 
supply conduit 15 for solid fuel opens into the 
container 10 above the bed 12. A flue 16 for 
80 combustion products extends upwardly from 
the top of the container 10; A classifier outlet 
passage 17 extends downwardly through the 
chamber 13 and communicates with an open- 
ing 18 in an upper part of the base plate 1 1. 
85 The passage 17 and opening 18 have a dia- 
meter such as to allow the largest anticipated 
masses of incombustible residue to pass read- 
ily downwards. Air is supplied to the passage 
17 through a pipe 19 at a pressure such that 
90 upward velocity of air in the passage 17 ex- 
ceeds the terminal velocity of falling sand 
grains from the bed 12, but permits larger 
masses to drop through the passage 17 to a 
suitable collector 20. The combustor may in- 
95 dude heat exchanger tubes 2 1 which pass 
through the container 10 either within the bed 
12 or above it, or both. 

In use solid fuel Introduced through the con- 
duit 15 burns while suspended within the bed 
100 12, combustion air being provided by the 
fluidising air flowing through the base prate 
1 1 . It has been found that incombustible resi- 
dues, for example shale, resting on the plate 
1 1 move thereover towards zones which are 
105 determined by the inclination of the plate 1 1 
and the flow patterns within the bed 12. Clas- 
sifier outlet passages 17 are located so as to 
open through the plate 1 1 at the or each of 
the zones. In a particular example it has been 
110 found that incombustible masses move up- 
wardly across the plate 1 1 to a zone adjacent 
the highest part thereof and in the present 
example, the opening 18 is. shown located ac- 
cordingly. The mechanism of this movement is 
115 considered to be that In shallower areas of 
the bed 12 air flowing through the plate 11 
tends more readily to coalesce into bubbles, 
resulting in increased upward movement of 
the bed particles by those bubbles. Bed par- 
120 tides move to occupy the spaces left by that 
upward movement, the effect being that adja- 
cent the base plafte 1 1 there is a movement 
of the bed particles towards the higher end of 
the plate 1 1 . This movement carries with it 
125 any masses resting on the plate 11. 

It will be understood that the plate 1 1 may 
be formed so as to provide a plurality of sur- 
faces sortie or air of which are jriclihed to the 
horizontal, a classifier outlet being located at a 
130 zone of each of the aforesaid inclined planes 
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to which incombustible masses tend to move. 
It will also be uderstood that by temporary 
reduction or removal of an air supply through 
the pipe 19 a quantity of sand from the bed 
5 12 may be allowed to pass into the collector 
20, from which it may be withdrawn for 
cleaning and reintroduction into the bed 12. 
for example through a conduit similar to the 
conduit 15, or by other suitable means. 

10 In alternative embodiments the conduit 15 
may open directly into the bed 12 and the 
plate 1 1 be substituted for by a porous cera- 
mic or metal tile, by standpipes which extend 
upwardly for a short distance above the plate 

15 1 1 or by an apertured tube or sparge pipe 
assembly within the bed 12 adjacent the plate 
11, 

Fig. 2 shows a fluidised bed combustor 
which is generally similar to that shown in Fig. 

20 1 but which has a horizontal base plate 30 
and a plurality of plenum chambers 31 
through which air is supplied to different sec- 
tions of the plate 30. Air pressure in the re- 
spective chambers 31, and hence airflow 

25 through corresponding sections of the plate 
30 can be selectively controlled by valves 32. 
In the example shown the pressure in the 
right hand chamber 31 is controlled to be the 
highest. Air within the bed 34 above the right 

30 hand portion 30A of the plate 31 will have a 
higher flow rate than that of adjacent portions 
of the bed 34 and tend to coalesce into 
bubbles, with the circulatory effect described 
above with reference to Fig. 1. Masses resting 

35 on the plate 30 are thus urged to the pbrtion ' 
30 A thereof and a classifier outlet 35, identi- 
cal with the outlet 17 of Fig. 1, opens 
through the plate 30 at that location. 

40 CLAIMS 

1. An apparatus operable to provide a 
fluidised bed, comprising a container, a mass 
of particulate material within said container, a 
base through which a fluidising gas flow can 

45 be introduced into said material, means for 
effecting a local increase in the rate of circula- 
tion of said material at a zone thereof adjacent 
said base, and a classifier outlet at a location 
in said base portion adjacent said zone. 

50 2. An apparatus as claimed in Claim 1 in 
which said means for effecting a local circula- 
tion increase . in the particulate material com- 
prises means for providing a higher gas flow 
through said base into said zone than into the 

55 remainder of said material. 

3. An apparatus as claimed In Claim 1 in 
which said means for effecting a local circula- 
tion increase in the particulate material com- 
prises at least a portion of said base being 

60 inclined to the horizontal. . 

4. An apparatus as claimed in Claim 3 in 
which said classifier outlet is located adjacent 
the higher part of said base portion. 

5. An apparatus as claimed In Claim 4 
65 which includes a plurality of portions of said 



base inclined to the horizontal and a plurality 
of classifier outlets located adjacent the high- 
est parts of respective ones of said portions. 
8. An apparatus as claimed in any preced- 
70 Ing claim which includes means for supplying 
fuel to said container. 

7. A method of removing unwanted ma- 
terial from the base of a fluidised bed having 

a classifier outlet opening into said base, com- 
75 prising locally increasing the circulation of bed 
material at a zone thereof adjacent the open- 
ing of said classifier outlet. 

8. A method as claimed in Claim 8 in 
which local increase in circulation of the bed 

80 material is effected by providing a higher gas 
flow into said zone than into the remainder of 
the bed material. 

9. An apparatus operable to provide a 
fluidised bed, substantially as hereinbefore de- 

85 scribed with reference to Fig. 1 or Fig. 2 of 
the accompanying drawings. 

10. A method of removing unwanted ma- 
terial from the base of a fluidised bed, sub- 
stantially as hereinbefore described with refer- 

90 ence to Fig. 1 or Fig. 2 of the accompanying 
drawings. 
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